In conclusion: What are the beginnings, and what are the stages in the evolution of this condition ? I suggest that the origins are several, although, once the process has started, the anatomical course is the same. Does hyperpiesis have its origin in functional change ? Is it a result of exaggerated function, of over-excitability of the vaso-constrictor centre ? If so, are hypertrophy of the media, and hypertrophy of the heart the earliest changes ? Or, on the other hand, is this hyperpietic change due to previous infection ? If so, is the next stage a thickening and degeneration of the intima? Or (as I suggest) is the earliest change hypertrophy of the media in early life ? In middle life, is the first stage infection or perverted metabolism ? And is the resultant hyperpiesis due to vaso-constriction or to intimal degeneration ?
Those are important questions, not only from the point of view of knowledge, but also from the point of view of early and preventive treatment. If, for example, it is known early in life whether an individual has an excessive vaso-constrictor responsiveness, an exaggeration of a normal function, a great deal can be done to so guide and steer his life that the condition will never grow into a fully developed disease. My impression, on the whole, is that this condition starts in exaggerated function. (I do not say that the disturbance is in every case the same; in middle life it certainly is not.) Whatever the cause of that disturbed function may be, once it has become fixed and set, and is no longer transient and intermittent, I think that the subsequent anatomical changes which lead, by steady progression, to the developed disease, are probably one and the same.
Professor FRANCIS R. FRASER, M.D.
In attempting to present this subject of persistently raised arterial pressure, if we base the clinical features on physiological and pathological knowledge in the same way as we try to do for students, the difficulties of this presentation are numerous. In the attempt to manage cases by therapeutic measures, based on physiology and pathology, the difficulties are equally numerous. It may serve, however, to encourage the requisite observations, or to bring out observations already made, if we review briefly such physiological and pathological knowledge as offers clues to their elucidation.
The mean arterial pressure depends essentially on the output of the heart and on the peripheral resistance. Clinical observations, such as those reported by Lord Dawson, on school children, point to changes in the heart as being later in the sequence of events, so I propose to deal only with factors influencing the peripheral resistance.
In health the peripheral resistance is so regulated by elaborate nervous reflex mechanisms that an adequate supply of blood to all the tissues of the body is maintained. Of principal importance in these mechanisms is the vasomotor centre in the medulla. During healthy everyday life, brief variations in the mean pressure are continually occurring as the result of reaction to environment, and we have knowledge of certain actions and reactions that may be involved in these physiological adjustments. (1) An inadequate supply of blood to the vasomotor centre causes a rise of general arterial pressure through constriction of the arterioles of the body generally and of the splanchnic area in particular, so as to correct this inadequacy. (2) The vasomotor centre is stimulated also by afferent stimuli reaching it from the periphery, such as the stimuli giving rise to pain. (3) General arteriole constriction can be effected by the higher portions of the cerebrum also, since a rise in general arterial pressure is found in sudden emotional states, such as fear or anger, and in the state of anticipation of some event requiring sudden exertion. To what extent a sudden outpouring of the internal secretion of the adrenal bodies is responsible for this is still undecided, but it is certain that the injection of adrenalin into the circulation can produce this effect by acting on the peripheral neuro-muscular apparatus. (4) We must Fraser: Discussion on Byperpiesis conclude, therefore, that chemical substances, such as internal secretions in the circulation, can produce a rise in the general arterial pressure. From the anatomy and physiology of the circulation it is easy to see that (5) structural changes in the small arteries and the arterioles so as to constrict their lumen, such as those seen in diffuse hyperplastic sclerosis, will, if sufficiently widespread, raise the general arterial pressure, and that (6) structural changes in the blood increasing the resistance to flow, as in erythrocythaunia will have a similar effect.
On turning to the clinical aspects of persistently raised arterial pressure in the search for clues, cases associated with nepnritis and with erythrocythaemia are well recognized, and in them the raised blood-pressure is considered, probably rightly, as but a symptom of the more fundamental and more important disease processes.
The relations of raised arterial pressure to degenerative changes in the arteries, and of renal disease to raised arterial pressure, are of great importance and interest, and the solution of these relationships will without doubt throw light on the whole problem.
It is natural that we should approach those cases in which the origin of the raised blood-pressure is not known, with the idea that in them also the raised pressure is but a symptom of more fundamental disturbances or disease processes. From the physiological and pathological considerations mentioned above the possible causes appear to fall under the following headings: (a) disturbances of the vasomotor centre itself; (b) influences at the centre from the higher portions of the brain or from the periphery; (c) circulating chemical bodies, including internal secretions, able to raise pressure by a peripheral action; and (d) unrecognized arterial or renal disease. It must be remembered, however, that persistently raised blood-pressure must have a persistent cause.
(a) It is unlikely that inadequate blood-supply to the vasomotor centre can be the cause in many cases without the origin of the inadequacy having been discovered in some, although it is conceivable that in a few of them abnormalities in the arteries supplying the centre could exist without being recognized. I know of no evidence in favour of this mechanism.
(b) How reflex stimulation of the centre from the periphery, or of the emotional or the anticipatory states, can result in a rise of pressure that is persistent it is difficult to see, but that there is such a connexion is suggested by the fact that long-continued mental and physical stresses have been recognized as frequently associated with this condition. The therapeutic success of rest cures, and of careful education in physical and mental hygiene, is also in favour of such a causal relationship. It is possible, through some adaptation similar to that involved in the establishment of " conditioned reflexes," that the frequently repeated exposure to physical and mental stresses that modern city life requires may result in a persistent vasomotor stimulation of psychic origin. If such an acquired mechanism is present in some of the cases, the explanation of the hereditary characteristics that are so frequently cited would be simplified, since Pavlov has shown that in successive generations the ease with which reflexes become adapted or " conditioned" becomes greater.
(c) The assumption of disturbances of internal secretion as a cause is supported by the number of cases that arise about the time of the menopause, and by those examples seen in adolescents in whom the condition disappears in adult life. The results of treatment suggest that infections and the hypothetical circulating chemical toxic substances may be at least contributory factors. The generally recognized association with over-eating, with over-indulgence in alcohol and tobacco, and the satisfactory therapeutic results of restricted dietary and reduced indulgence, suggest that in these cases also circulating chemical poisons are causes of the persistently raised pressure.
(d) It is probable that a number of cases of renal and of arterial disease are not recognizable in the early stages, and are erroneously considered as belonging to the group in which no underlying disease is found for the raised arterial pressure.
It appears to me to be a mistake to conceive of a common cause for the group of cases that it has become the fashion to label by the term " hyperpiesia," even though the sequence of events, once the persistently raised pressure is established, is comparatively constant. I would suggest that the raised arterial pressure is the result of a number of factors, one or usually more than one of which are present in each case. Such investigations as those Lord Dawson has referred to, in which the cases in the early stages are sought for, can only be of great assistance in defining the eauses of this condition. In every early case, before secondary changes have developed in the heart or arteries-if these really are secondary-careful note should be made of hereditary factors and constitutional make-up, of exposure to mental and physical stresses, of over-indulgence or of unbalanced dietary, of infections, and of evidence of disturbances in the internal secreting organs. In this way I believe we should obtain clearer views of the awtiology of raised arterial pressure and of the steps that must be taken to check or prevent it.
The recognition of the condition in the early stages can only be effected by the use of the sphygmomanometer, and I plead for the more extended practice of recording diastolic pressures. The mean pressure is what we really need to know, and it lies much nearer to the diastolic than to the systolic level. The systolic pressure is but a rhythmic increase of pressure, due to each heart beat, over the constant diastolic pressure, and is a measure of the systolic contraction of the ventricle. The diastolic pressure is a much better guide to the periphural resistance.
DR. F. PARKES WEBER.
We hear a good deal about hyperpiesia being a direct or indirect outcome of the stress or wear-and-tear of modern civilized life. I do not believe that stress of life can be accepted as a cause of hyperpiesia in normal healthy individuals.
Professor E. H. Starling 1 has admirably explained and experimentally illustrated that the normal brain needs a well-maintained blood-pressure and that, if there is danger of the blood-supply in the vasomotor centre and brain becoming insufficient, the blood-pressure of the whole body will be raised in order to maintain the bloodpressure in the brain at a sufficiently high level. When active participators in the serious business or strenuous pleasures of life reach a certain age, say, about 50 years, some of them begin to react to the stress of life by increasing blood-pressure. This, I take it, is in many cases because the cerebral circulation has become relatively defective owing to changes in the arterioles (and capillaries?) or because the nervous centres themselves have become blunted in some way (such as by chronic toxic conditions) and demand a higher blood-pressure to enable them to perform the (in some cases, ever-increasing) work demanded of them.
What are the individual types who about middle life react towards modern civilized life-stress by a gradually increasing blood-pressure, whilst others of the same age remain at the prime of their effectiveness and usefulness without any need of excessive blood-pressure ? They are certainly not the constitutional neurasthenics and psychasthenics, whose nervous system in this respect acts as a safety-valve, shielding them from stress. Nor are they likely to be the chronic dyspeptics and visceroptotics, whose gastro-intestinal system is "shy of work," and reacts by pain or discomfort to any strain.
Those with middle-age high blood-pressure are in the majority of cases, I believe, rather fat than thin, and have habitually taken more food (with or without alcoholic additions and excessive tobacco-smoking) than their mode of life rendered advisable. In some cases, indeed, they may belong to families with familial tendency to high blood-pressure, and seldom or never to families (and I am sure that there are such families) with familial tendency to unusually low blood-pressure.
